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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency of an LED by 
reflecting the light outputted to a substrate side, in a nitride 
semiconductor LED using a semiconductor substrate of SiC or 
GaN, which are satisfactory in crystallinity and thermal 
conductivity, and have transparency with respect to the output 
light of the LED. 

SOLUTION: This nitride semiconductor LED has a nitride 
semiconductor LED structure 4 disposed on a semiconductor 
substrate 3. The rear of the substrate 3, which is the side opposite 
to a light extracting side, in a part just below a P-type electrode 5 
on the light outputting side is covered with laminated structure of 
a transparent insulation layer 1 and an N-type electrode 2. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Nitride semi-conductor light emitting diode characterized by covering said substrate rear face of 
the said optical ejection side and opposite hand of the part directly under an electrode by the side of 
optical ejection with the laminated structure of a transparence insulating layer and a metal layer at least in 
the nitride semi-conductor light emitting diode which has the luminous layer which consists of a nitride 
semi-conductor formed on the semi-conductor substrate. 

[Claim 2] Nitride semi-conductor light emitting diode according to claim 1 characterized by using a gallium 
nitride substrate or a silicon carbide substrate as said substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nitride semi-conductor light emitting diode which has 
the luminous layer which consists of a nitride semi-conductor formed on the semi-conductor substrate. 
[0002] 

[Description of the Prior Art] The former, light emitting diode (Light Emitting Diode.) Hereafter, LED is 
called. LED which consists of a nitride semi-conductor has so far been formed mainly on silicon on 
sapphire inside. 

[0003] However, on silicon on sapphire, since the rearrangement of a high consistency called 109-1 01 0cm- 
2 in dislocation density existed in a luminous layer even when forming a thick buffer layer with a thickness 
of about 4 micrometers or more it is thin from a nitride in an elevated temperature and forming a 
crystalline nucleus in low temperature, it was difficult to improve the property of LED. 

[0004] On the other hand, when forming a nitride semi-conductor layer on a SiC (silicon carbide) substrate 
The inequality (namely, grid mismatching) of a crystal lattice is very small as compared with 3.4% and about 
13% at the time of forming a nitride semi-conductor layer on silicon on sapphire. Moreover, in a field 
vertical to c shaft orientations of method ** of six which are the main growth directions of a nitride semi- 
conductor layer, it has a polar side. From there being no imperfection of the surface treatment in the 
growth early stages of a nitride semi-conductor layer, very thin component [ in other words ] production by 
the more nearly quality nitride semi-conductor layer at a very high throughput is possible. For example, 
even when forming a thin buffer layer with a thickness of about 0.5 micrometers by short growth time 
amount, the growth with as quality dislocation density as [ about / 108cm - ] two is possible. 
[0005] Furthermore, since the coefficient-of-thermal-expansion difference of the substrate and nitride 
semi-conductor layer which pose a problem with a SiC substrate will not arise while much more good 
crystal quality is acquired if the GaN (gallium nitride) substrate with which development is progressing in 
recent years is used, the degree of freedom of component-izing is improved remarkably. 
[0006] Since conductivity can be given to a substrate by doping an impurity in a GaN substrate in these 
SiC(s) list unlike silicon on sapphire, there is the description that one electrode of LED can be formed in 
the rear face of a substrate. 

[0007] Moreover, as compared with silicon on sapphire, these substrates have high thermal conductivity 
and may be able to control degradation of the mould resin which poses a problem by blue LED. 
[0008] Furthermore, in these substrates, make high impurity concentration into necessary minimum, a 
substrate is ground, or it becomes possible using GaN or 4 H-SiC substrate etc. to consider as a 
comparatively transparent substrate to important blue luminescence in the nitride semi-conductor LED. 
Therefore, possibility of reflecting the light by which outgoing radiation was carried out to the substrate 
side, and taking out from a luminous layer arises. 
[0009] 

[Problem(s) to be Solved by the Invention] However, if the metal (titanium) excellent in ohmic nature, for 
example, Ti etc., is actually vapor-deposited at the substrate rear face in order to take an electrode from 
the rear face of a substrate, an optical absorption layer will be formed of the level produced in the 
interface of a semi-conductor substrate and an ohmic metal. For this reason, the light emitted to the 
substrate side from the luminous layer was absorbed by this interface, and had the technical problem that 
it could not take out outside. 

[0010] The object of this invention is excellent in crystallinity and thermal conductivity, reflects efficiently 
the light which carried out outgoing radiation to the substrate side in the nitride semi-conductor LED using 
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semi-conductor substrates, such as SiC or GaN which has transparency to the outgoing radiation light of 

LED, and is to raise the optical ejection effectiveness of LED. 

[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is 
characterized by covering said substrate rear face of the said optical ejection side and opposite hand of 
the part directly under an electrode by the side of optical ejection with the laminated structure of a 
transparence insulating layer and a metal layer at least in the nitride semi-conductor LED which has the 
luminous layer which consists of a nitride semi-conductor formed on the semi-conductor substrate. 
[0012] Moreover, it is characterized by using a gallium nitride substrate or a silicon carbide substrate as 
said substrate. 

[0013] In this invention, by covering a substrate rear face with the laminated structure of a transparence 
insulating layer and a metal layer (substrate rear-face lateral electrode), conventionally, the optical 
absorption produced between the semi-conductor substrate and the substrate rear-face lateral electrode 
can be reduced, and the optical ejection effectiveness of LED can be raised. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
using a drawing. In addition, with the drawing explained below, what has the same function attaches the 
same sign, and explanation of the repeat is omitted. 

[0015] Gestalt 1 drawing 1 of operation is the side elevation showing the structure of LED of the gestalt 1 
of operation of this invention. 

[0016] The transparence or the translucent ohmic p mold electrode and the ohmic n mold electrode with 
which a transparence insulator layer and 2 consist of titanium with a thickness of 20nm in 1 with which, as 
for the semi-conductor substrate with which 3 consists of an n mold SiC, the LED structure where of 4 
consists of a nitride semi-conductor and 5, nickel with a thickness of 10nm or nickel oxidized, p mold 
electrode for bondings with which 6a consists of gold with a thickness of 200nm, and 6b are n mold 
electrodes which consist of gold with a thickness of 200nm mostly. 

[0017] That is, after washing 250 micrometers in thickness, and the substrate 3 which consists of n mold 6 
H-SiC of doping concentration 1018cm~3 by fluoric acid in an organic solvent list, the LED structure 4 
which makes an InGaN layer a luminous layer (graphic display abbreviation) by metal-organic chemical 
vapor deposition is produced. Thereby, electrical conductivity with a substrate 3 is securable for a buffer 
layer (graphic display abbreviation) using the AIGaN mixed-crystal layer of n mold. 

[0018] A nickel layer with a thickness of 10nm is vapor-deposited on the top face of a substrate 3, and 
transparent p mold electrode 5 which consists of nickel of about 250-micrometer angle using a 
photolithography process is formed. Then, p mold electrode (pad electrode) 6a for bondings which consists 
of gold of 50-micrometer angle is prepared on this p mold electrode 5. 

[0019] Then, when the glass plate was stuck on the top face of the direction in which p mold electrode 5 of 
this substrate 3 was formed, the rear face was ground and thickness of a substrate 3 was made thin with 
70 micrometers, the color of a substrate 3 changed to the almost transparent color from the light green 
color. 

[0020] After washing this substrate 3, Si02 film is formed in that rear face about 100nm in thickness. Then, 
using a photolithography process, the other Si02 film is removed and the transparence insulator layer 1 
which consists of Si02 is formed so that the pattern of Si02 film of about 350-micrometer angle may be 
formed focusing on the part [ directly under ] of p mold electrode 5. 

[0021] Then, on the rear face of the substrate 3 of the side in which the transparence insulator layer 1 was 
formed, Ti is vapor-deposited 20nm in thickness, n mold electrode 2 which functions also as reflective film 
(mirror) is formed, on it, Au is vapor-deposited 200nm in thickness, and n mold electrode 6b is formed. 
[0022] Here, if this LED is seen from the top-face side in which p mold electrode 5 was formed, the part of 
n mold electrode 2 in which the part without the Si02 transparence insulator layer 1 carried out ohmic 
contact is carrying out the black color. That is, although this part absorbs light, a mirror with the bluish 
silver gloss is formed in the part which formed the Si02 transparence insulator layer 1. 
[0023] After forming the above-mentioned n mold electrode 2 of the rear face of a substrate 3, and n mold 
electrode 6b, the above-mentioned glass plate is removed. If it energizes to this LED from p mold 
electrode 6a and n mold electrode 6b, an electron and an electron hole will recombine in the luminous layer 
of the LED structure 4, and light will be emitted. Although component resistance became a little high as 
compared with LED which does not form the Si02 transparence insulator layer 1 in LED of the gestalt 1 of 
this operation which formed the Si02 transparence insulator layer 1, optical ejection effectiveness has 
been improved about 50%. 
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[0024] With the gestalt 2 of two gestalten operation of operation, it is the example which applied this 
invention to the nitride semi-conductor LED on 4 H~SiC substrate. Component structure is the same with 
having been shown in drawing 1 R> 1 . 

[0025] The transparence or the translucent ohmic p mold electrode and the ohmic n mold electrode with 
which a transparence insulator layer and 2 consist of titanium with a thickness of 20nm in 1 with which, as 
for the semi-conductor substrate with which 3 consists of an n mold SiC, the LED structure where of 4 
consists of a nitride semi-conductor and 5, nickel with a thickness of 10nm or nickel oxidized, p mold 
•electrode for bondings with which 6a consists of gold with a thickness of 200nm, and 6b are n mold 
electrodes which consist of gold with a thickness of 200nm mostly. 

[0026] That is, after washing 250 micrometers in thickness, and the substrate 3 which consists of n mold 4 
H-SiC of doping concentration 1018cm-3 by fluoric acid in an organic solvent list, the LED structure 4 
which makes an InGaN layer a luminous layer (graphic display abbreviation) by metal-organic chemical 
vapor deposition is produced. Thereby, electrical conductivity with a substrate 3 is securable for a buffer 
layer (graphic display abbreviation) using the AIGaN mixed-crystal layer of n mold. 

[0027] A nickel layer with a thickness of 10nm is vapor-deposited on the top face of a substrate 3, and 
transparent p mold electrode 5 which consists of nickel of about 250-micrometer angle using a 
photolithography process is formed. Then, p mold electrode 6a for bondings which consists of gold of 50- 
micrometer angle is prepared on this p mold electrode 5. 

[0028] Then, a glass plate is stuck on the top face of the direction in which p mold electrode 5 of this 
substrate 3 was formed, a rear face is ground, and thickness of a substrate 3 is made thin with 100 
micrometers. Since 4 H-SiC substrate had good transparency as compared with 6 H-SiC substrate, it 
became a substrate with transparent about 100 micrometers even in thickness. 

[0029] After washing this substrate 3, Si02 film is formed in that rear face about 100nm in thickness. Then, 
using a photolithography process, the other Si02 film is removed and the transparence insulator layer 1 
which consists of Si02 is formed so that the pattern of Si02 film of about 350-micrometer angle may be 
formed focusing on the part [ directly under ] of p mold electrode 5. 

[0030] Then, on the rear face of the substrate 3 of the side in which the transparence insulator layer 1 was 
formed, Ti is vapor-deposited 20nm in thickness, n mold electrode 2 which functions also as reflective film 
(mirror) is formed, on it, Au is vapor-deposited 200nm in thickness, and n mold electrode 6b is formed. 
[0031] Here, if this LED is seen from the top-face side in which p mold electrode 5 was formed, the part of 
n mold electrode 2 in which the part without the Si02 transparence insulator layer 1 carried out ohmic 
contact is carrying out the black color. That is, although this part absorbs light, a mirror with the bluish 
silver gloss is formed in the part which formed the Si02 transparence insulator layer 1. 
[0032] After forming the above-mentioned n mold electrode 2 of the rear face of a substrate 3, and n mold 
electrode 6b, the above-mentioned glass plate is removed. If it energizes to this LED from p mold 
electrode 6a and n mold electrode 6b, an electron and an electron hole will recombine in the luminous layer 
of the LED structure 4, and light will be emitted. 4 H-SiC substrate had good conductivity, and since the 
comparatively thick substrate could be used, optical ejection effectiveness has been improved about 50% at 
LED of the gestalt 2 of this operation which formed the Si02 transparence insulator layer 1 by component 
resistance equivalent to LED which does not form the Si02 transparence insulator layer 1. 
[0033] With the gestalt 3 of three gestalten operation of operation, it is the example which applied this 
invention to the nitride semi-conductor LED on a GaN substrate. Component structure is the same with 
having been shown in drawing 1 . 

[0034] The transparence or the translucent ohmic p mold electrode and the ohmic n mold electrode with 
which a transparence insulator layer and 2 consist of aluminum with a thickness of 20nm in 1 with which, 
as for the semi-conductor substrate with which 3 consists of an n mold GaN, the LED structure where of 4 
consists of a nitride semi-conductor and 5, nickel with a thickness of 10nm or nickel oxidized, p mold 
electrode for bondings with which 6a consists of gold with a thickness of 200nm, and 6b are n mold 
electrodes which consist of gold with a thickness of 200nm mostly. 

[0035] That is, after a hydrochloric acid washes 400 micrometers in thickness, and the substrate 3 which 
consists of an n mold GaN of doping concentration 5x1018cm-3 in an organic solvent list, the LED 
structure 4 which makes an InGaN layer a luminous layer (graphic display abbreviation) by metal-organic 
chemical vapor deposition is produced. Thereby, electrical conductivity with a substrate 3 is securable for 
a buffer layer (graphic display abbreviation) using the GaN layer of n mold. 

[0036] A nickel layer with a thickness of 10nm is vapor-deposited on the top face of a substrate 3, and 
transparent p mold electrode 5 which consists of nickel of about 250-micrometer angle using a 
photolithography process is formed. Then, p mold electrode 6a for bondings which consists of gold of 50- 
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micrometer angle is prepared on this p mold electrode 5. 

[0037] Since a GaN substrate has a large band gap as compared with 4 H-SiC substrate or 6 H-SiC 
substrate and transparency is very good, it is a substrate even with transparent 400-micrometer Noma in 
thickness. Therefore, polish of a substrate 3 is not performed like the gestalten 1 and 2 of operation. 
[0038] After washing this substrate 3, Si02 film is formed in that rear face about 100nm in thickness. Then, 
using a photolithography process, the other Si02 film is removed and the transparence insulator layer 1 
which consists of Si02 is formed so that the pattern of Si02 film of about 350-micrometer angle may be 
formed focusing on the part [ directly under ] of p mold electrode 5. 

[0039] Then, on the rear face of the substrate 3 of the side in which the transparence insulator layer 1 was 
formed, aluminum is vapor-deposited 20nm in thickness, n mold electrode 2 which functions also as 
reflective film (mirror) is formed, on it, Au is vapor-deposited 200nm in thickness, and n mold electrode 6b 
is formed. 

[0040] Here, if this LED is seen from the top-face side in which p mold electrode 5 was formed, the part of 
n mold electrode 2 in which the part without the Si02 transparence insulator layer 1 carried out ohmic 
contact is carrying out the black color. That is, although this part absorbs light, a mirror with the bluish 
silver gloss is formed in the part which formed the Si02 transparence insulator layer 1. 
[0041] If it energizes to this LED from p mold electrode 6a and n mold electrode 6b, an electron and an 
electron hole will recombine in the luminous layer of the LED structure 4, and light will be emitted. The 
GaN substrate had good conductivity, and since the comparatively thick substrate could be used, optical 
ejection effectiveness has been improved about 50% at LED of the gestalt 3 of this operation which formed 
the Si02 transparence insulator layer 1 by component resistance equivalent to LED which does not form 
the Si02 transparence insulator layer 1. 

[0042] With the gestalt 3 of four gestalten operation of operation, it is the example which applied this 
invention to the nitride semi-conductor LED on a GaN substrate. 

[0043] Drawing 2 is the side elevation showing the structure of LED of the gestalt 4 of operation of this 
invention. 

[0044] The transparence or the translucent ohmic p mold electrode and the ohmic n mold electrode with 
which a transparence insulator layer and 2 consist of aluminum with a thickness of 20nm in 1 with which, 
as for the semi-conductor substrate with which 3 consists of an n mold GaN, the LED structure where of 4 
consists of a nitride semi-conductor and 5, nickel with a thickness of 10nm or nickel oxidized, p mold 
electrode for bondings with which 6a consists of gold with a thickness of 200nm, and 6b are n mold 
electrodes which consist of gold with a thickness of 200nm mostly. 

[0045] That is, after a hydrochloric acid washes 400 micrometers in thickness, and the substrate 3 which 
consists of an n mold GaN of doping concentration 5x1018cm-3 in an organic solvent list, the LED 
structure 4 which makes an InGaN layer a luminous layer (graphic display abbreviation) by metal-organic 
chemical vapor deposition is produced. Thereby, electrical conductivity with a substrate 3 is securable for 
a buffer layer (graphic display abbreviation) using the GaN layer of n mold. 

[0046] A nickel layer with a thickness of 1 0nm is vapor-deposited on the top face of a substrate 3, and 
transparent p mold electrode 5 which consists of nickel of about 250-micrometer angle using a 
photolithography process is formed. Then, p mold electrode 6a for bondings which consists of gold of 50- 
micrometer angle is prepared on this p mold electrode 5. 

[0047] Since a GaN substrate has a large band gap as compared with 4 H-SiC substrate or 6 H-SiC 
substrate and transparency is very good, it is a substrate even with transparent 400-micrometer Noma in 
thickness. Therefore, polish of a substrate 3 is not performed like the gestalten 1 and 2 of operation. 
[0048] After washing this substrate 3, the silicon resin film (for example, Tokyo adaptation make OCD) is 
dropped at the part [ directly under ] of p mold electrode 5 of that rear face. Then, the transparence 
insulator layer 1 which heats this silicon resin film at 350 degrees C for 4 hours, burns in the shape of a 
dome, and consists of hammer hardening and Si02 film is formed. The magnitude is 350 micrometers in 
diameter about focusing on the part [ directly under ] of p mold electrode 5. 

[0049] Then, on the rear face of the substrate 3 of the side in which the transparence insulator layer 1 was 
formed, aluminum is vapor-deposited 20nm in thickness, n mold electrode 2 which functions also as 
reflective film (mirror) is formed, on it, Au is vapor-deposited 200nm in thickness, and n mold electrode 6b 
is formed. 

[0050] Here, if this LED is seen from the top-face side in which p mold electrode 5 was formed, the part of 
n mold electrode 2 in which the part without the Si02 transparence insulator layer 1 carried out ohmic 
contact is carrying out the black color. That is, although this part absorbs light, the mirror which has the 
interference color is formed in the part which formed the Si02 transparence insulator layer 1. 
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[0051] If it energizes to this LED from p mold electrode 6a and n mold electrode 6b, an electron and an 
electron hole will recombine in the luminous layer of the LED structure 4, and light will be emitted. The 
GaN substrate had good conductivity, and since the comparatively thick substrate could be used, optical 
ejection effectiveness has been improved about 60% at LED of the gestalt 4 of this operation which formed 
the Si02 transparence insulator layer 1 by component resistance equivalent to LED which does not form 
the Si02 transparence insulator layer 1. This reason is because the light of the include angle which 
originally cannot carry out outgoing radiation on the outside of an escape cone (escape-cone) can also be 
taken out by having formed the Si02 transparence insulator layer 1 of the rear face of a substrate 3 in the 
shape of a dome, and having formed the spherical-surface mirror. 

[0052] It is the example which applied this invention to the nitride semi-conductor LED which has p mold 
electrode of a tandem-type pattern with the gestalt 5 of five gestalten operation of operation. 
[0053] The plan in which drawing 3 (a) shows the structure of LED of the gestalt 5 of operation of this 
invention, and (b) are side elevations. 

[0054] The transparence or the translucent ohmic p mold electrode and the ohmic n mold electrode with 
which a transparence insulator layer and 2 consist of titanium with a thickness of 20nm in 1 with which, as 
for the semi-conductor substrate with which 3 consists of an n mold SiC, the LED structure where of 4 
consists of a nitride semi-conductor and 5, nickel with a thickness of 10nm or nickel oxidized, p mold 
electrode for bondings with which 6a consists of gold with a thickness of 200nm, and 6b are n mold 
electrodes which consist of gold with a thickness of 200nm mostly. 

[0055] That is, after washing 250 micrometers in thickness, and the substrate 3 which consists of n mold 6 
H-SiC of doping concentration 1018cm-3 by fluoric acid in an organic solvent list, the LED structure 4 
which makes an InGaN layer a luminous layer (graphic display abbreviation) by metal-organic chemical 
vapor deposition is produced. Thereby, electrical conductivity with a substrate 3 is securable for a buffer 
layer (graphic display abbreviation) using the AIGaN mixed-crystal layer of n mold. 

[0056] Almost transparent p mold electrode 5 of a tandem type with which the nickel layer of the shape of 
seven stripe was connected as a nickel layer with a thickness of 10nm was vapor-deposited on the top 
face of a substrate 3 and it was shown in the field of about 300-micrometer angle at drawing 3 (a) using a 
photolithography process is formed. Then, p mold electrode 6a for bondings which consists of gold of 50- 
micrometer angle is prepared on this p mold electrode 5. 

[0057] Then, when the glass plate was stuck on the top face of the direction in which p mold electrode 5 of 
this substrate 3 was formed, the rear face was ground and thickness of a substrate 3 was made thin with 
70 micrometers, the color of a substrate 3 changed to the almost transparent color from the light green 
color. 

[0058] After washing this substrate 3, Si02 film is formed in that rear face about 100nm in thickness. Then, 
using a photolithography process, the other Si02 film is removed and the transparence insulator layer 1 
which consists of Si02 is formed so that the pattern of Si02 film of about 350-micrometer angle may be 
formed focusing on the part [ directly under ] of p mold electrode 5. 

[0059] Then, on the rear face of the substrate 3 of the side in which the transparence insulator layer 1 was 
formed, Ti is vapor-deposited 20nm in thickness, n mold electrode 2 which functions also as reflective film 
(mirror) is formed, on it, Au is vapor-deposited 200nm in thickness, and n mold electrode 6b is formed. 
[0060] Here, if this LED is seen from the top-face side in which p mold electrode 5 was formed, the part of 
n mold electrode 2 in which the part without the Si02 transparence insulator layer 1 carried out ohmic 
contact is carrying out the black color. That is, although this part absorbs light, a mirror with the bluish 
silver gloss is formed in the part which formed the Si02 transparence insulator layer 1. 

[0061] After forming the above-mentioned n mold electrode 2 of the rear face of a substrate 3, and n mold 
electrode 6b, the above-mentioned glass plate is removed. If it energizes to this LED from p mold 
electrode 6a and n mold electrode 6b, an electron and an electron hole will recombine in the luminous layer 
of the LED structure 4, and light will be emitted. Although component resistance became a little high as 
compared with LED which does not form the Si02 transparence insulator layer 1 in LED of the gestalt 5 of 
this operation which formed the Si02 transparence insulator layer 1, optical ejection effectiveness has 
been improved about 60%. As compared with the optical ejection effectiveness of LED of the gestalt 1 of 
operation being 50%, the optical ejection effectiveness of the gestalt 5 of this operation is because p mold 
electrode 5 with almost transparent 60% and high thing was formed in the tandem type. That is, it is 
because the optical absorption in the ohmic contact section of the interface of a substrate 3 and p mold 
electrode 5 decreases by having formed the ohmic p mold electrode 5 in the tandem type among 
luminescence reflected by the interface of the transparence insulator layer 1 of the rear face of a 
substrate 3, and n mold electrode 2. 



http:/ / www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje 



2005/10/27 



JP,2002-190620,A [DETAILED DESCRIPTION] 



6/6 s<— v 



[0062] As mentioned above, in the nitride semi-conductor LED which has the luminous layer which 
consists of a nitride semi-conductor formed on the semi-conductor substrate 3, the laminated structure 
with n mold electrode 2 of the transparence insulating layer 1 and a metal layer covered substrate 3 rear 
face of the optical ejection side and opposite hand of the part [ directly under ] of p mold electrode 5 by 
the side of optical ejection with the gestalten 1-5 of the above-mentioned implementation. Since the 
optica! absorption produced between the semi-conductor substrate 3 and the substrate rear-face side n 
mold electrode 2 can be conventionally reduced by this configuration, the optical ejection effectiveness of 
LED can be raised. 

[0063] Although this invention was concretely explained based on the gestalt of operation above, as for 
this invention, it is needless to say for it to be able to change variously in the range which is not limited to 
the gestalt of the above-mentioned implementation and does not deviate from the summary. For example, 
although the gestalt of the above-mentioned implementation showed the example of the easy LED 
structure for explanation, when considering as actual optical components, it is possible by forming resin in 
the outgoing radiation side 5, i.e., p mold electrode, side of light in the shape of a dome to obtain 
luminescence which bleedoff light of LED was refracted on this dome front face, and was excellent in 
directivity. Moreover, it is possible to reflect in a longitudinal direction upward the light which carried out 
outgoing radiation with a concave mirror from LED, and to realize LED with optical, more high ejection 
effectiveness by using for the perimeter of LED the frame which has a concave mirror. Of course, it cannot 
be overemphasized by sharing dome-like resin and a concave mirror that LED which was further excellent 
in outgoing radiation directional control and optical ejection effectiveness is realizable. Moreover, although 
resin may be stiffened on the metal base material which mounts an LED chip, it cannot be overemphasized 
that the structure which carried out the mould of the resin by dipping, and enclosed the metal base 
material by resin is also applicable. Moreover, it is also easy to form the film which is made to contain the 
fluorescence ingredient which emits the light, or contains a fluorescence ingredient on the underside of 
resin, medium, and the top face into the resin which covers the ultraviolet-rays luminescence LED, and to 
realize LED with luminescence wavelength distribution larger than white etc. Furthermore, it cannot be 
overemphasized that the electrode structure with much irregularity of reducing the optical absorption in 
the ohmic contact section is applicable like the tandem-type electrode of the gestalt 5 of operation shown 
in drawing 3 (a). 
[0064] 

[Effect of the Invention] Since the optical absorption produced between the semi-conductor substrate and 
the substrate rear-face lateral electrode can be conventionally reduced according to this invention as 
explained above, LED which was excellent in optical ejection effectiveness is realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the structure of LED of the gestalten 1-3 of operation of this 
invention. 

[Drawing 2] It is the side elevation showing the structure of LED of the gestalt 4 of operation of this 
invention. 

[Drawing 3] The plan in which (a) shows the structure of LED of the gestalt 5 of operation of this invention, 
and (b) are side elevations. 
[Description of Notations] 

1 [ — Nitride semi-conductor LED structure, 5 / — p mold electrode, 6 a — p mold electrodes (pad 
electrode), 6 b — n mold electrodes. ] — A transparence insulator layer, 2 — n mold electrode, 3 — A 
semi-conductor substrate, 4 
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